Introduction
HIV prevention among men who have sex with men (MSM) has become a major focus in current prevention efforts in Asia. Surveillance and epidemiological data from major cities throughout Asia has shown high and rising HIV prevalence and incidence among MSM (Ma et al., 2007; van Griensven and de Lind van Wijngaarden, 2010 ; van Griensven et al., 2010) . Against this backdrop of growing public health concern, physical and virtual gay communities are gradually forming in Asia (Guadamuz et al., 2009) . Young gay men are migrating to urban areas where homosexuality is more tolerated; entertainment and sex venues for gay men and community-based gay organizations are emerging in almost every major city; and hundreds of gay-oriented websites are accessible and allow gay men to connect with each other locally and globally. While these emerging gay communities may potentially reduce gay-related social stigma and enhance health information sharing, they can also predispose gay men to certain risk behaviors. One such example is illicit drug use. Studies of MSM in the West have found that higher level of gay community involvement or greater attachment to the gay community is associated with increased use of illicit drugs (Stall et al., 2001) .
A handful of studies conducted among MSM in Asia have documented high rates of drug use. An online survey conducted among MSM in Japan found that 45% of participants reported ever using one type of drugs, and 19.6% ever using more than one type of drugs (Hidaka et al., 2006) . Among "money boys" (male sex workers) in China, about 12% reported ever using illicit drugs with ecstasy and methamphetamine being the most popular (Wong et al., 2010) . Lower levels of drug use have been reported among MSM in China (Guo et al., 2011) , however, most of these studies were limited by interviewer-administered face-to-face interviews and strict drug use laws might have led to under-reporting.
In this article, we describe patterns and levels of recent illicit drug use, and demographic and social characteristics of stimulant drug users among a sample of MSM recruited through online methods in Asia. 
Recruitment
In collaboration with 40 community partners from 12 different countries throughout Asia, a gay-oriented website (www.Fridae.com) launched a multi-country online survey (Asian Internet MSM Sex Survey, www.2010aimss.com) between January and February 2010. Participants were recruited exclusively through online methods. Banner advertisements ("No Names, No Faces, Only the Solid Details: 2010 Asia Internet MSM Sex Survey") were posted on the website and emails were sent to listserv members by the community partners to recruit participants. Participants over the age of 18 were invited to complete the survey after agreeing to the online informed consent. To ensure the diversity of participants, the survey was available in English and 9 Asian languages and dialects. Participation in the study was anonymous (personal information was not collected), voluntary and no incentives were offered. During the two-month period, 24,742 participants entered the survey and 13,883 (56.1%) completed the entire online questionnaire. Of these, 10,861 were 18 or older, biologically male, and have had one or more male sex partners in the past 6 months. The study was exempted from IRB but followed all IRB guidelines.
Measures
Participants were asked if and how often they consumed recreational drugs in the past 6 months ("Never," "Once or a few times," "Monthly," and "Every week"). For those who replied affirmatively, they were further asked the types of drugs used, including poppers (amyl nitrite), ecstasy, crystal meth, marijuana, Viagra, cocaine, GHB (Gama hydroxybutyrate), and ketamine. Socio-demographic information including country of residence, age, employment status, educational attainment, and sexual orientation were collected. Participants also self-reported their HIV status, current relationship status, whether they have sold sex to a man in the past 6 months, and number of gay friends (as a proxy to gay community connectedness).
Statistical analysis
Pearson's chi-square tests were used to compare patterns and levels of different types of drug use by participants' HIV status because it is well-documented in the literature that prevalence of drug use is higher among HIV-positive MSM. Multivariable logistic regression analysis was conducted to identify significant correlates of stimulant drug use after controlling for participants' age, employment status, and educational attainment. The data analysis was reviewed and approved by the University of Pittsburgh IRB.
Results
Of the 10,861 participants, about a third (32.5%) were from mainland China, 15.0% from Singapore, 11.4% from Malaysia, 10.1% from Taiwan, 9.4% from Hongkong, 7.0% from Thailand, and 14.6% mainly from Japan, Indonesia, the Philippines, Korea, and Vietnam. The mean age of participants was 31.9 (standard deviation [SD] = 9.38). Almost half (48.1%) were between the ages of 18 and 29, 34.2% were between the ages of 30 and 39, and 17.7% were over the age of 40. A majority of them (88.6%) were employed full-time or were students. Well over half (67.5%) had at least a college degree, and most (83.8%) self-identified as gay. Many reported having only casual male partners (49.9%) or having both regular and casual partners (28.9%) in the past 6 months. Among this sample of MSM, 3.8% self-reported being HIV-positive.
Overall, 1809 (16.7%) participants reported any recreational drug use in the past 6 months. Across participants of different HIV status, ecstasy (8.1%) was the most prevalent stimulant drug being used followed by crystal meth (4.0%); while Viagra (7.9%), poppers (6.1%), and Ketamine (5.3%) were the most prevalent nonstimulant drugs being used (Table 1) . Levels of different types of stimulant drug use were significantly higher among HIV-positive participants than among HIV-negative/unknown participants. The same patterns were observed for non-stimulant drug use. Furthermore, compared to HIV-negative/unknown men, HIV-positive men reported significantly higher frequency of drug use and were more likely to use 2 or more drugs.
In the multivariable analysis (Table 2) , being gay (adjusted odds ratio [AOR] = 1.62, 95% confidence interval [CI]: 1.28, 2.05), relationship status ("Casual male partners only" vs. "Regular male partners only" AOR = 2.05, 95% CI: 1.66, 2.53; "Both regular and casual partners" vs. "Regular male partners only" AOR = 2.97, 95% CI: 2.39, 3.69), HIV-positive status (AOR = 4.54, 95% CI: 3.63, 5.69), sex work (AOR = 1.52, 95% CI: 1.19, 1.93), and having more gay friends ("Some" vs. "A few/None" AOR = 1.98, 95% CI: 1.62, 2.43; Table 1 Patterns and levels of illicit drug use in the past 6 months by participants' HIV status among MSM in Asia (N = 10,861). "Most/All" vs. "A few/None" AOR = 4.59, 95% CI: 3.77, 5.59) were independently associated with any stimulant drug use.
Discussion
In this report, we described patterns and levels of illicit drug use among a large sample of MSM in Asia. HIV-positive MSM reported much higher levels of individual drug use and polydrug use compared to HIV-negative/unknown MSM, particularly stimulant drugs. This finding is consistent with those found among MSM in the West that stimulant drug use, notably methamphetamine, is more prevalent among HIV-positive men and is associated with HIV seroconversion (Colfax et al., 2005; Plankey et al., 2007) . Beyrer et al. (2005) also found high HIV prevalence among Thai MSM in drug treatment facilities (Beyrer et al., 2005) .
Moreover, Viagra was the most consumed non-stimulant drug by this sample of men. This could be explained by three possible reasons. First, Viagra is more accessible than other drugs (e.g., sold over the counter) in most Asian countries. Second, illicit drug use is harshly punished by laws in many Asian countries. Third, Viagra use is usually concomitant with other stimulant drugs to counter the effects of stimulant drugs on erection as indicated by the high level of polydrug use among participants. Our findings that being gay and having more gay friends are significantly associated with stimulant drug use imply that these men may be more connected to gay communities and hence are more likely to be predisposed to drug use. Furthermore, participants reported relatively high levels of club drug use (8.1% for ecstasy and 5.3% for Ketamine), which are popular among gay men attending circuit parties (Colfax et al., 2001; Ross et al., 2003) .
Several limitations should be noted. First, this was a sample of participants recruited on the Internet. Hence, our findings may not be generalizable to MSM who do not use the Internet. Second, participants might have underreported drug use. The overall 16.7% prevalence of drug use is lower than that among MSM in the West. However, the anonymity nature of the survey and its mode of administration (i.e., self-administered online) might have mitigated this bias. Third, we did not implement a system to check for multiple survey entries. But we believe that duplicate participation was minimal as the study did not offer any incentives. Limited by our data, we were also not able to examine other possible factors that might be associated with drug use such as depression and gay-related stress.
Our findings not only confirmed similar findings among MSM in the West, but point to the urgency of incorporating substance use prevention and treatment into current HIV prevention activities in Asia. Moreover, HIV preventionists must have a broader understanding of HIV risks that ultimately involve more upstream and developmental issues that are culturally and socially specific. Finally, HIV prevention that incorporates substance use prevention must use a harm reduction approach and galvanize dignity.
